A single amino acid substitution enhances the catalytic activity of family 11 xylanase at alkaline pH.
Random mutagenesis of the gene encoding family 11 xylanase was used to obtain alkalophilic mutants. The catalytic domain of the chimeric enzyme Stx15, which was constructed from Streptomyces lividans xylanase B and Thermobifida fusca xylanase A, was mutated using error-prone PCR and screened for halo formation on dye-linked xylan plates and activity toward soluble xylan. A positive mutant, M1011, was isolated, and it was found that mutation A49V was responsible for the alkalophilicity of the mutant. Mutation A49V increased the specific activity at pH 9.1 and the stability of mutant A49V was not significantly different from that of Stx15 at 60 degrees C. Both enzymes retained more than 90% of their relative activity from pH 4.7 to 9.1 after 1 h of incubation at 60 degrees C. Analysis of the kinetic parameters at various pH values showed that the A49V mutation reduced the Km in the alkaline pH range, resulting in the higher specific activity of the A49V mutant enzyme.